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1: Lewis $Le_{i}$ .
$\mathrm{C}\mathrm{H}_{4}$ CO $\mathrm{C}\mathrm{O}_{2}$ $\mathrm{H}_{2}$ $\mathrm{H}_{2}\mathrm{O}$ $\mathrm{N}_{2}$ O2
$Le_{i}$ 0.97 1.10 1.39 0.30 0.83 1.0 1.11
2
, , , ,
. , ,
, , , Dufour ( ), ,
. , , Soret (
) , $\rho$ , $u$ , $T$ , $i$ $Y_{i}$
.
$\frac{\partial\rho}{\partial t}+\nabla\cdot(\rho u)=0$ , (1a)
$\frac{\partial(\rho u)}{\partial t}+\nabla\cdot(\rho uu)=-\nabla p+\nabla\cdot\tau$ , (1b)
$\frac{\partial(\rho T)}{\partial t}+\nabla\cdot(\rho uT)-\nabla\cdot(\lambda\nabla T)=-\sum_{i}1\underline{1}h_{i}\omega_{i}\overline{\overline{c_{p}}}\overline{c_{\mathrm{p}}}$, (1c)
$\frac{\partial(\rho Y_{i})}{\partial t}+\nabla\cdot(\rho uY_{i})-\nabla\cdot(\rho D_{i}\nabla Y_{i})=\omega_{i}$ . $(1\mathrm{d})$
, $p$ , $R$ , $i$ $W_{i}$ $p=$
$\rho RT\sum_{i}Y_{i}/W_{i}$ , $\tau$ $I$ $\tau=\mu(\nabla u+$
$(\nabla u)^{T}-2/3(\nabla\cdot u)I)$ , $i$ , $i$ $= \sum_{i}Y_{i}c_{\mathrm{p},i}$ ,
$i$ $h_{i}$ $h_{i}=h_{i}^{0}+ \int_{T^{0}}^{T}c_{p,i}(T)dT$ . ,
CHEMKIN(Kee et al., 1996) . , $\omega_{i}$ $i$
. $\lambda,$ $i$ $D_{i}$ , $\mu$ , (Smooke
et al., 1991) , , V $=A(T/T_{0})^{0.7},$ $\rho D_{i}=Le_{i}^{-1}(\lambda/\overline{\%}),$ $\mu=Pr(\lambda/\overline{c_{p}})$
. , $A=2.58\cross 10^{-5}\mathrm{k}\mathrm{g}/(\mathrm{m}\cdot\sec)$ , Prandtl $Pr=0.75$
. , Lewis $Le_{i}$ 1 .
6 4 (Jones and Lindstedt, 1988),






2: , $\mathrm{m},$ $\mathrm{k}\mathrm{g},$ $\mathrm{s}\mathrm{e}\mathrm{c},$ $\mathrm{m}\mathrm{o}1$ .
$A_{i}$ $\ovalbox{\tt\small REJECT}$
(a) $4.4\cross 10^{11}$ $1.26\cross 10^{5}$
$(\mathrm{b})$ $3\cross 10^{8}$ $1.26\cross 10^{5}$
$(\mathrm{c})$ $2.5\cross 10^{16}$ $1.67\cross 10^{5}$
$(\mathrm{d})$ $2.75\cross 10^{9}$ $8.38\cross 10^{4}$
$v_{\mathrm{C}\mathrm{H}_{4}}$
1: .
. $\Omega_{j}$ , Arrhenius
$\Omega_{\mathrm{a}}=A_{\mathrm{a}}[\mathrm{C}\mathrm{H}_{4}]^{1/2}[\mathrm{O}_{2}]^{5/4}\exp(-E_{\mathrm{a}}/RT)$ , (3a)
$\Omega_{\mathrm{b}}=A_{\mathrm{b}}[\mathrm{C}\mathrm{H}_{4}]$ [H20] $\exp(-E_{\mathrm{b}}/RT)$ , (3b)
$\Omega_{\mathrm{c}}=A_{\mathrm{c}}[\mathrm{H}_{2}]^{1/2}[\mathrm{O}_{2}]^{9/4}[\mathrm{H}_{2}\mathrm{O}]^{-1}T^{-1}\exp(-E_{\mathrm{c}}/RT)$, (3c)
$\Omega_{\mathrm{d}}=A_{\mathrm{d}}[\mathrm{C}\mathrm{O}][\mathrm{H}_{2}\mathrm{O}]\exp(-E_{\mathrm{d}}/RT)$ $(3\mathrm{d})$
. $[\cdot]$ l , $A_{i}$ $E_{i}$ 2
. $\nu_{ij}$ (2) $j$ $i$ , (1)
$\omega_{i}=\sum_{j}\nu_{ij}\Omega_{j}$ .
, 6 (Lele, 1992) , Navier-
Stokes (Baum et al., 1994) . , 1 ,
$d=2\cross 10^{-3}\mathrm{m}$ $T_{1\mathrm{o}\mathrm{w}}=300\mathrm{K}$, $Y_{\mathrm{C}\mathrm{H}_{4},0}=1$ ,
$v\mathrm{C}\mathrm{H}_{4}=40\mathrm{m}/\sec$ , $T_{1\mathrm{o}\mathrm{w}},$ $Y_{\mathrm{O}_{2},0}=0.232,$ $Y_{\mathrm{N}_{2},0}=0.768$
$v_{\mathrm{a}\mathrm{i}\mathrm{r}}=4\mathrm{m}/\sec$ . ,
. , $T_{\mathrm{h}\mathrm{i}\mathrm{g}\mathrm{h}}=2000\mathrm{K}$
. , $t<5.0\cross 10^{-4}\sec$
$T_{\mathrm{h}\mathrm{i}\mathrm{g}\mathrm{h},\mathrm{i}\mathrm{n}\mathrm{i}\mathrm{t}}=2250\mathrm{K}$ , $T_{\mathrm{h}\mathrm{i}\mathrm{g}\mathrm{h}}$ . , , 1
. , Reynolds $Re\sim 8\cross 10^{3}$
Damk\"ohler $Da\sim 4\cross 10^{7}$ .




, . t=4.8 $\cross$ 10-3sec& \acute
2 , $t=4.8\cross 10^{-3}\sec$
, $0\leq r\leq 1.2\cross 10^{-2},0\leq z\leq 9.5\cross 10^{-2}$ . ,
$5\cross 10^{-3}\leq z_{\sim}<2.25\cross 10^{-2}$ .
, , $J$
$z\sim 8\cross 10^{-3}\mathrm{m}$ , ‘











1 2 . ,
$Z= \frac{Y_{\mathrm{O}_{2},0}/W_{\mathrm{O}_{2}}}{2Y_{\mathrm{C}\mathrm{H}_{4},0}/W_{\mathrm{C}\mathrm{H}_{4}}+Y_{\mathrm{O}_{2},0}/W_{O_{2}}}=Z_{\mathrm{s}\mathrm{t}}$
(5)
. , 3 , b
$Z_{\mathrm{s}\mathrm{t}}$
$D_{i}$ $D$ ,




$\rho\frac{\partial Y_{i}}{\partial t}=\frac{\rho}{Le_{i}}\frac{\chi}{2}\frac{\partial^{2}Y_{i}}{\partial Z^{2}}+\omega_{i}$ (7)
. , $\chi$ $\chi=2D|\nabla Z|^{2}$ .
2 $D_{i}$ , (6) .
30
2; $(t=4.8\cross 10^{-3}).(a)$ , (b) , (c) , (d)
) (e) , (f) , (g) , H , $z$
.
31
3: $- \sum_{i}h_{i}\omega_{i}$ $Z_{\mathrm{s}\mathrm{t}}$ ( ). $(t=$
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4: $T_{:}$ $Y_{\mathrm{C}\mathrm{H}_{4}}$ $Y_{\mathrm{O}_{2}}$ . $Z$ .
, , , , , , Burke-Schumann
, $Z=Z_{\mathrm{s}\mathrm{t}}$ $(t=4.8\cross 10^{-3})$ .
(7) $Y_{i}$ $Z$ , $\chi_{\mathrm{s}\mathrm{t}}$ ,
, ,
. }
, . 5 ,Z $=Z_{\mathrm{s}\mathrm{t}}$
$\xi$ (a) , , , , ,
(b) , . $\xi=0$
$r$ . , $n$
$\varphi$ $\varphi=\nabla\cdot u-n\cdot\nabla u\cdot n$ . , $5(a)$




, . , $5(a)10^{-2}<\xi\sim<\sim 2.5\cross 10^{-2}$
, $5(b)$







5: $Z=Z_{\mathrm{s}\mathrm{t}}$ (a) , ,
, , , (b) , .
$(\mathrm{x}10^{3}.)$
6: (a) . (b) ( )
2 . up ( ),down b
( )
34
$(r, z)=(2.8\cross 10^{-3},2.088\cross 10^{-2})(\xi\sim 1.499\cross 10^{-2})$
$(r, z)=(3.02\cross 10^{-3},1.388\cross 10^{-2})(\xi\sim 2.201\cross 10^{-2})$
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